ABSTRACT
INTRODUCTION
The supply territory of E.ON Distribution in the Czech Republic, run by E.ON Czech Republic, accounts for approximately 1.5 million customers. More than 900MW of photovoltaic (PV) plants were connected to this network. The mass operation of generating plants also results in poorer voltage quality parameters in the distribution network. The operation of each power plant, including a small one, increases the voltage values in the place of connection to the distribution grid. In case of accumulation of sources in one part of distribution system, it is possible that overvoltage will occur respective voltage variations will not comply with the requirements of the standard EN 50 160. Theoretical impact of RES on voltage quality was described in many papers, but practical experience of RES operating in real distribution grids are not available, or are available only in case studies. So 23 other representative LV grids with PV plants were chosen and these grids were measured.
DESCRIPTION OF GRIDS
In each LV grid were made two week VQ measurements at the same time, firs in the substation (LV level respective output of the transformer 22kV/0,4kV -point U2 in the Fig. 1 ) and second in the point of connection of PV plant to LV distribution grid (supply terminal of PV plantpoint U4 in the Fig. 1 ). In each point of measurement was calculated parameter short circuit power (Sk"). The nominal active power (AP) of each PV plant was available. 
VQ MEASUREMENTS
The measurements were under way from May to July 2011. All the measurements were evaluated according to the EN 50160 standard [1] . 
Requirements of the EN 50160 standard

Analysis of relationship between Sk" and AP
We can assess the situation in the LV grid when problems with voltage variations. We can define relationship between short circuit power (Sk") in the LV grid and active power (AP) of PV plant connected to this grid by means of coefficient R, when 197 
Practical experience
We can recommend connection of PV plants (or generally power sources) to LV grids when ratio R is minimal: a) R=50 for 3-phase PV plants b) R=85 for 2-phase PV plants c) R=165 (250 in rural areas) for 1-phase PV plants
In a different way there's a danger that voltage variations will not comply with the requirements of the standard EN 50 160 (see Tab. 3 and Tab. 2). In practice when applications for grid connection processing each application has to be considered by means of calculation.
In a different way overvoltage will occur, see example in Fig. 4 Case study of a small PV plant
We connected experimentally (provisional) small PV plant of 3kW nominal active power to the LV grid with the small value of short circuit power (Sk"=230kVA) in the supply terminal of PV plant. It was demonstrated the operation of PV plant in the unrepresentative (rural) LV grid, we expected poor voltage quality caused by operation of the PV plant. 
CONCLUSION
It is also a question how voltage quality will develop in the LV distribution network due to the operation of a growing number of power resources. The experience of electricity distributor shows that the number of LV grids with nonconforming VQ will grow due to operation of the disperse resources.
